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^--J : 1/ 



l^m<^^m^\' FLT3 mRNAlC**-r*RNAT#^J . 

xif t?S%irft^2:*:0RNAii, Dicer W^^^RN a s e I 11^^^ 
(DiSmzX n s i RNA (short interfering RNA) tVi-i^ti^ d 

d silencing complex) fciq^tf tt^ U ^'^^^ 

SSSb C R- AB L^AML 1 -MTG 8 t^.^otl^^ ^mRN AOlia^ffll^J-T S R 
K?T^ VfMS-1 i ke tyrosine kinase 3)li. ^JflLm<^ 

itms^^i^FL (FLT3.;*-.K) o^##-e* ^ > ^ ' ^'.^"^ ^ ^' r^RK 

pf-StfTvo e I I I receptor tyrosine k i n a s e (TRK 
i^^ISiki^t FL<7>FLT3'vO^'^lCJ:l5. 2 i^^t J: ^ 

-i;^!^ e^Lm-eiiAML (Stt-til^SlfiL^R. acute myeloid le 
ukemia) > ALL V^N-I^SifiL^- acute 1 ymphocy t i c 

leukemia). CML (1t14#iHifilfiL^^ chronic my e 1 o i d l 
i e k e m i a ) h'O 7 0 ~ 1 0 0 %-eiE##iimiCjt^ 1 0 0 0-1 0 0 0 0 

) „ Ulc. FLT3 0)WMilT^=^-K^^Mia^^i^*-^^J*^^^.^FLJf, 
/I TD^^> I TD : i n t e r n a 1 tandem duplication^^) 

m^^ft. AMLO2 0~3 0%. APL iM^tH^m^^^iSim. acute pro 
Myelocytic leukemia, m^(^F AB^mtC:fev>TJi AML . M3 t 
^-r&) <02 0%, MDS {^mmm^&m^^ myelodysplastic sy 
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*I^L)6-^<, eJfiL^<^i^2 5%o^ f)^WT?¥F^^:^A<^FLT3M#=£r^-f-^m# 
[0 0 0 71 

SI^<2:M^0 0/1 1 4 7 0-^/N->7V:x h 
1 ] H o 1 t J. T. , 'ft&2i&> Mo 1 e c u I a r Cellu 
1 a r B i o 1 o gy> ^8^. ^2^. 9 6 3 ~ 9 7 3 H ( 1 9 8 8 ^) 
I^^i^^lStit 2 ] B e t t i n g e r T. . R e a d M. L. ,Curren 
t Opinion in Molecular T h e r a p e u t i c s , ^ 3 
I. ||8-^> 116~124M(2 0 0 1#) 

l0^#M=jtm3l V e r z e 1 e t t i S . . B 6 H u m a n Gene T 
herapy>^9^. ^15^, 2243~225lH(1998^) 
l*#i^=:S:m4l Wi e r da W. G. >Kipps T. J'^^.^™;^;; 
ars in O n c o 1 o g y > ^ 2 7 1^ 5 5 0 2 ~ 5 1 1 H ( 2 0 0 0 

IW^ffXW. SlGewirtz A. M. ,'f&2i&. Blood, 1192 
3-^, 7 1 2-7 3 6M ( 1 9 9 8^) ^ona 

6 ) Fire A. > ms^. Nature, US 91^, ^806 

811H(199 8#) ^ «:.na 

m^WX1l^7] Bernstein E. , ms^. Nature, ^409 
116 8 1 8-f-, 3 6 3-3 6 6:g (2 0 0 1#) 
[^#ti^:S:®t 8 1 T u s c h 1 T. >'ftfe4i&. Genes and Develo 
pment, ^13^, ^2 4-§-, 3 19 1-3 1 9 7K (1 9 9 9^) 
[^#t^5:®t9] Zamore P. D. ,^1fe3i&. Cell, ^101 

25-33K(2000i^) «.4*ojB. 
m^ffXM. 101 Nykanen A. , iSl2^. Ce 1 1, ^107^, 

,309~321H(2001^) 
r#^#ii^:i:S)t 1 1 1 E 1 b a s h i r S. M. , # 2 ig> G e n e s and 
De V e 1 opmen t, ^1 5^, ^2-^, 1 8 8-2 0 OH (2 0 0 1^) 
m^^:$cmi 21 L i p a r d i C. , ^2^. C e 1 1 , ^1 0 7^, ^3-^ 

,297~307H(2001^) 
l0^#i1=:Scmi-3l E 1 b a s h i r S. M. ,^5 ^S, Nature, P41 

15^, ^6836^, ^494~498H(2001^) 

l#^#i!^:ft:mi 41 Cap 1 e n N. ^ ' ^ ^^^^ ^ '''''' ^^,1 1, I , 2^ 
ad Sc i USA, ^9 8^, ^17^, 9 7 4 2-9 7 4 7M (2 0 0 1^) 

[f¥^W:XWi 15lWi Ida M. ,'ftfe3i&. Oncogene, ^21^, 37 
-t, 5716~5724K(2002^) 
l^-mffXm elHeidenreich O. , #72^, Blood, ^101 
I, 118-^, 3157~3163M(2003^) 

Ifm^XUl 7] Rosnet 0. ,'lfe3JS, Oncogene, 1^6%, 
1641-1650H (1991 
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lt¥^W:ScW. 18] Rosnet 0. . mi Bloods 1^82^^ 04 
1110~1119H(1993^) 

j^j^l^-^^ 1 9 ] L y m a n S. D. ,'fl&5^^ Oncogene. 08 
^4-^, 8 1 5-8 2 2H (1 9 9 3^) 

l##l^:iCi)t 20]Mackarehtschian K. . I mm u n i t y . 

01-^. 1 4 7-1 6 IM (1 9 9 5^) 
l##tt^:Scm2 1] Rosnet 0. >#10^> Leukemia> 010 

2 3 8~2 4 8K (1 9 9 6#) ^,n4^^ 
l#^#W=5:M2 21 D r e X 1 e r H. G. . L e u k e m i a. 0 1 0^> ^ 

4-f-, 588-599^(1996^^) 

[*«i#fi^:fcit2 31 Nakao M. . ms^. Leukemia, 010^. 
1-^, 1911~1918M(1996¥) 

{W^ffXU2 41 Yokota S. .I&IO^, Leukemia, 011 
^1 1 6 0 5- 1 6 0 9M (1 9 9 7^) 

l#^#li^:fcm2 51 Kiyoi H. . mi 9^. Leukemia, 011 

1447~1452H (1997^) 
l^#lf:S:ilt2 61 G i 1 1 i 1 a n d D. G., Griffin J. D. 
, B 1 o o d, 01 0 0%> 05-^, 1 5 3 2- 1 5 4 2K (2 0 0 2#) 
[$mff':$cm2 71 L 6 V i s M. , m9^. Blood, 09 9^, 011^, 
3885~3891K(2002#) 

[^#l!^:SCi)c2 810'Farrell A. M. ,'flfel4^. Blood, 
Oim. 09-^, 3597-3605H (2003^) 

[#^#i^^:fi:m 2 9 ] G i 1 e s F. J., #16 ^S, Blood, 0102 
03-^, 795-801M (2003^) 

:*:^^^^=2:affiJfi, ^ FLT3 mRN A^^^i"^ RNAT^*Ji:'e(7)'^^i^ 
=^iltti-'5.-fct'*^o t^c, :$:|&HJ<^^^Se*J{i. F L T 3 ^riJ^-^ > a > 

;,^^V-h-t-;&C:fc-eFLT3 mRNAlSI&mSJflLJSm, FLT3/ITD^M^ 

( 1 ) @B^j^O@a^J#-^ 2 7 ia«<^ c D N AJi.*IB^J ^Sr^f ^ Mi&^Mi^- 

(2) sem<^SB^J#-^2 8lBfc<^cDNAmifeia^J**'i-^^-^-^^^i^- *;&V^{i 
( 3 ) SB^j^(^@£2^J#-^ 2 9 mm<0 c D N A:^*ia^J =2r;t1- -i. A T P ^^U^m^o 
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-^-5) fcib R N AT^^ ^ ^ - l-MI" ^ o 



3 :*:^B^<^^ 1 2 OHI^CORN AT^^JXtiRN A=p 

^^^^^-^ffiv>y;:FLT3 mRN Al^HmSifiLW^^M XXf/tfziiFLT3y^lT 

^S2S^5^^s i RNA=&^mi-€-<^ilS#> tfzits i RN A=S:»P^-t?l&m-r^> J: 
R N A?^^ ^ ^ - ^^'J^ LfzFLTS mRN Al«^a«fl^:^£^/£^f* F L T 3 /. 

I TD^^=^^-r*JiiJia-^Mf^«ii-*^-fi«^^'-RNA^#tfe--r;^^. m^motz 

[0 0 181 

(1) 2ls:^l?<^RNA^»j ^^^„,.TAm 
\$:kJoRNAi^^^J»±. l^h FLT3 AO^JI^Jl 
^J^-t?*o-C. (a) lS^J^<7)ra#^2 7lB«c<^ c DN Am^Se^J^JJ^l^^f 
(b) @amo@B^J#-i- 2 8|B«<^)cDNAm»SE^J^*-t^^f— ty^. JjvMi 

\c) iBm^SS^J#-^2 9lBm<^cDNAm»@B^J«r*i-*ATP^'&§Bia^:^*;^^ 

i^^r.$tt^o ^^t'. ^^t^3' *Mt'2:^»Sgmbfc-*^RNAO?^^2i,?*: 
IS^SSt^^. ftL<ti. 2 1~2 3mer75^^^^«5. 3 ' *58l^TT@fiW# 

Wm<0-mM t LT « Al^ ti^ ^ tu:fe V> F L T 3 ^^^^^^JJ^f J 

F L T 3 m^^<Dm.mmm.w^m^^-r^mm.<^^'^ r n a^^x- § ^ » 

[0 0 2 01 
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:^mMORNAT^Mit. FLT3 mRN A;iSI&SaJflL3S»:B J:l>Vi7tliF L T 
10 0 2 1 J 

:*:|&^(^RNAT^5^Jii. #l'^^ti^v>:d^ 2' -ACE (2' -bis (acet 
oxymethoxy) -methylether) ttzii 2 -TBDMS (2' - t- 
butyldimethylsillyl) ^<^^KS=^fflv^/c'ft^'^^i£t-<t ^^-^^t" 

m^m&tLxii. s^Km^iiM^^-^^> e-y)^^]^-^^ y^f^in. 2' - 

0 - p{ ^ ;i<"ft;> PNA (Peptide Nucleic A c i d) it^ T ^ ^ 'it^ ^ 

^s-N^^tL-So ^m'^mmu RNAT«^f^ffi*ga«L*v^is>?, 5* 3' 

-g,v^{±|^g|5J^*OV^-fttl;:#JpL-Ci&v^o i RNA{±, #t;Pl^{±^v^*^ 

[0 0 2 2] 

(2) if^m<DR'i^A=^W^^^- 

:^^m<r>^^ 9 -\t^ m^nmmun-^±M (1) <^RNA=F^^J5ri^^^-*^''-5><^ 

}f<r>^>()V7.^^i'-ifi^'^-^^^o 1tfE-/^>?.5 K^^'^-iiL-Cti. p i GENE 
t RNAT'^^^^ K ( i GENEttM) ^ siLentGene (Promeg attM) 
.pSEC Hygro V e c t o r (Am b i o n1±iSL) *^^tf ^tt^o Tt'^'^ 
J\/7.-^i7 ^-h LTti^BD Knockout Adenoviral RNAi S 
ystem(Becton Dickinso ntt«) ifim^ihft^ho vyu^^^OVT.^ 
{7^-t'LX\t^ pSIREN-RetroQ Vector (Becton Dick 

pa^ti'fc<s mK.\f. RNA^U^7-^fI I^^n-t-if-. RNAsJ^U^^— HI I 

ilLTii. CMVT'n^-iJ^-:*^ RN A^J^" V 9 --l? I I I ~ ^ 

t RNA^n^-tJ^-. U 6 s nRNAT'n-t-iJ'-. t:;^ > >H 1 T'n ^- -r 

-i^-, TR^a-t-:^-#;&«Wbtt:5.o ±.iB:/n^-^-HC r e- 1 o X P 

10 0 2 3] 

( a ) 2 ^Am^=fm ^ u , 

{iiglt^SCitWt Lv^o 2^m7t^ill^nt^7Ai:LTi±. #icEI^l±i£V^;&^ MFO 
LDT'n^^A (h t t p : //b ioweb. pasteur. fr/seqanal 
/interface s/m fold-simple, html) )&«'KffiT?§*o 
[0 0 2 4] 

(b) si RNAiE^J^5c 

n t JiJ.-hT»iE^AAGMa^J^-fe>';!5>m<^5' CI Lv>o GC#*ti. m 

ailiE# 2004-3104673 
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tc|?l*{±tev^>6^ 3 0-7 0%. X^UtL<ii4 0-6 0%t-t^^t^^-CfJ>o^f 
[0 0 2 51 

7>RNAtT>'f-b>'^RNA^r«I^I&]SB^JU-CglJill--fe>'^RNAi:T>^-fev;^RN 

R N A ^it^lRjSB^J b-CM#* ^v- l^^^^ ^ ^ ^ ^ j ^ ^'JC'T 

B&^»iW>6^ RNA*°U^9--^fI I I^7'n^-^J^-=Srffiv>^SF'&. i^kTO 2-o<D^ 
T^moS' *^lcUUUU75WD$tL^/ci6. ^¥i^$&.^.om2m»liAA^:-r^o RN 

mTtc|:4L<??-S^i: L--^. FLT3 mRNA^^Kjt-T^ s i RNAi^m:^^^- 

s i RNA^¥t::fflv^^^^-^^i5'-i4U6 RNA^U ^ ^— fe y^o^-^'- 
^fflv^T U6 >^n^-tS'-o™t::s i RNA=^$E¥-r^@e^J=^P CRfe-C-f'^MXU 

R N A^P^^J t b -C^IJffl -C # * o 
[0 0 2 8] 

X{i±^ (2) iBttcO^^ ^-^fflV*yj:FLT 3 mRN Alt5^aSM*fflfla*» * * 

/c {i F L T 3 / I T D ^^^^ jkJRjfflJjaoiija SS^fiU IC?P b , T 4^° h - =Sr 

±|B (1) IB«(^^^i:. :^^-^f:^ga#i-^^^J=Srfflv^^:^fet=Srm^^JJ; 

J;?«ft L<»4FLT3^-^— fe-^M-r^^J^M^ffl-e^^o ^^«S'Jt±. ^tcpfijg 
i±$tL35:V^^-'#!lx.{f. ^>K75;;v/N-/-;v^«IS#CEP-7 0 1_(-b7rnvttS!l) . 
^:^v*lJ>^^b'^%CT 5 3 5 1 8 (5 V-TA 7 r v^-r -f * ;v1±m) . ^ ^ 
^7n^sKU^^flS#PKC4 1 2 (CGP4 1 2 5 1> ^ A;^^ ^ ;^t±$^) . >f >KUy 
v^-fk-^t/SU 1 1 2 4 8 U-y^Vtt$Sl) . ^iJ'y>m*#D-6 4 4 0 6. D-6 
5 4 7 6 (ASTA^-T-f 5!7l±m) . 2b^v>{±AG 1 2 9 5^7&sWbtLSo 

miiE# 2004-3104673 
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3 m R N AS^meifiL^^ia^ ^ t^V t F L T 3 / I T Jl^i^Jf 
'[0 0 2 9] 

v^J^xtfJilB (1) |B«ORNATW3l(i±IB (2) iBm^-^^ ^ - ^ 



* il^lS^SI^ ^ R N AT^^J ^Pm-r * fc*e>^ D N A^#M R N 

v>*^ ^Atfjiia (1) ia«<^RNA^#^JXt±±iB (2) %zm.<o^^9'-^^y^-r^i. 

^l/cSiJ'^yVt^li. ^^^^-^^ibRNA^^^^J^^Pm-r^^c^^^DNA^^MRNA 
[0 0 3 2] 

L/^'i4^7i RNA=^. HL-60« (FLT3WT®l&a) . EoL-l^fflJ (F 

s i RNA3<^-fe>';^iB?'J*SB^m<^@B^J*-^8^-^ T >^-fe>';^@B^J*iB^J«^eB^J* 
[0 0 3 31 
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(2) ^g-J^B&^^oatfS^^SA 

Sl-6 0 EoL-1 MV4-1 1 (^T AT C C J: ^ «ttRPMI 1 6 

Aomm (^*9^NM:}-ttm) i o %^i&miflLtt (fbs) i:mk.x^m\^fzo 

6 c e I 1 s/ml) =S:6'J^i;v:^^->+t?2 4^r5^i6;^*U. m=lrIiieU 1. 
5X 1 0^ c e 1 1 s/m 1 i:*-5.i^t::0p t i -MEM ( i n v i t r o g e nttSi 
) trM^L^ ^^^^C'^^L/>:s i RNA=Sr*^m«2 0 0 pmo 1 J;^t::^SPU;^^o 
Origofectamin (Invitroge nnU) 4 l/^JS^fflV^TI n v 
i t r o g e nttoyn > 3-;vtci^oT transfectio n*^f o/Co ^is^ 
-✓hn-;vfcLT:{is i RNA«Jn-e|WI#lc^^^L. t^c. ##MKJ^^=£rBCR/A 
BL^pf9mRNAlC^*i-S s i RNA^rfflv^-C^JSLfCo _ ^ ^^^^ 

BCR/ABL^^9mRNA<^^fi<liB^J*iB^J^<^K^J*-^l 0 1^71^1" o -<?)^«J@B 

[0 0 3 4] 

(3) RNA^^<7>5i® ^ ^, T,,.TA^.-v 

«6*JitfK^-<^RNA=F^<^?iM.(±. 'J 7;ViJ'^ ART-PCRfet^ii^mRNAat^J: 

-r55:i3^> -^fiKs i RNA=l:#»t^T ransfectionU. 2 4^^t^t^T o 
t a 1 RNA^±IBM*^^T r izol^m(Invitro g e nttl^) =2rfflV>-C 
ttmU DNasel C^' * 9^nM ^ttM) J: i9 ^atSLfco ^ ^=^- 
;^^r^^■:>T^f o/^o iOidt^LTWSa^it/cRNA 1 0Ong=lr^Mi:t-C. 
OBB^J#^13^<tt^l4iam<^SB^J^^7'f7- (2 0pmo l) tL, Rea l T 
ime One Step RNA PGR K i t ^tttm) S:^V>T. S 

YBER Green I (^iJ^^Uf^tm) "C'. LightCycler (Roch 

e1±iS) <t *!) il'J ^ o 
— RNA<03^i^^kt-{±GAPDH mRNA=&Sa^ja<^IS?>l#-^l S^JSitf 1 6sa 

y 7 -f -7 - =Sr ffi V> -ClWI^t I- b o 
PCR^^liQSX: l^l^^v^T. 9 30#>60r 30^\72'C 30 

10 0 3 61 _ ^ 

i RNAIC j::S>FLT3mRNAT^<^i^**jy.T<^^l l-:^i-o -B"^ s i 

RNA*^in-^-f> t r a n s f e c t o n^atS^f ltfi^o;^>:m<0^^mRN Al&^l: ( 
FLT3 "mRNA/GAPDH mRNA) * 1 0 0 %t bX?PtlJ$tt/c% =1:^75 Lfc 

[0 0 3 71 
[^11 



siRNAl siRNA2 siRNA3 s i RNA4 

Mv"4-ll 6 5% 54% 6 5% 5% 
( I TD^m) (1- 6) (JJ ill 



E o L 1 (WT 4 1 % 5 4% 6 3 % 8 % 



(1) * (1) (11 



iS^^) . 

HL 6 0 (WT 3 1% 4 6% 3 8 % 7 % 

* : E o L 1 X'WRN A^»^il: 1 i Ufc i: # (D^Umn^ 

s i RNAltiITD^^«r^-t^*'>,ma&-e(^FLT3 mRNA 
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^^Sf tTRNA2{i^-CO**^»X'FLT3 mRN A«r!JpftlI-r&*^ -e-03^mti 

tfz^ FLT3 mRNAtt±P#=&V>s i RN A 4 T?{±F L T 3 mRNA<OPPM{± 
Zh-f. FLT3 mRNA'^<7)Ifi^J#*'&>&^5S^^*^^-o 

10 0 3 9] 

2 

(1) -^^s i RNA<^mii5i 4^^. ^ z^rf. . 

^^s i RNA<?)mii5a'fc'bm^T:^^h--'>^'^<^^#^-<5V^-^^^l'2o >&^s 1 

RNAl~3li±tB^MIflll- (1) tmm<D^(Dim^^-fzo s i RNA^!0iS<^2 O^M 
i Mfl&(^ii5a?&« P r e m i X WS T- 1 Kg J^^) /^^^ 

SA^m (RochettSli) T-pt -*-<^:/n h 3-;victJ&oTi|iJ5eL/c:o 

n = 3t?||]SfeU -S-^^^i^^i^r^^/co ^ ^ oxxin 

P remix WS T m^t:: J: ^»li5aiM^ti> JJITO J: ^ l^^ifeLTto 2X10 
4 c e 1 1 s/we 1 10jiaf-C9 6'J'i;W7^V->t^AtL/im«rRPMI:^M (1 0 
%FBS'^*) -e^^L/Co ^a>^^s i RNA (1 0 nM) "^'T r a n s f e c t i o 
nL. ^<^m2 0^F^iOiimMtt=^P remix WS T- m^jci ^ ^gL^o n 

(s i RNAil«-eT r a n s f e c t i o niSkMl^fz^^) (Dmmm^-it 

nLXomMi^MM (%) «:^ie)^-o 
[0 0 4 0] 

(2) r V ~ 

-r=S:^5*>. s i RNA^aa^^^m^PBS-eT^^U 5X1 0^ eel 1 s^h(^m 
fl^Ly s a t eOCy t op 1 a smi c 18^=1: Wbtfti^:^ h >'eL#i:R££-^> 
Per ox i da s e =^flfe^D N A^#:fc ^DS^^^-^-V f-E L I S A J^MUJt 
o #*S^«u#*t5fe^^. ABTSI&'fet^il=2r»L. 4 0 5 nm<^MS'SrteL, T* 

^ffi-^^ siRNAliJ:*FLT3- mRN A^m&l!a.mmm^<^^mmn^'^^^'^ 



10 0 4 11 








1^21 


s i RN A 1 


s i RNA 2 


s i RNA 3 


MV 4-11 (IT 


5 6. 4 % 
(0 . 4 9) 


4 1. 4 % 
(0 . 3 6) 


3 7. 5 % 

(0 . 4 1) 


E o L 1 (WTffi^ 


6 8. 5 % 
(0 . 6 0) 


7 9. 7 % 
(0. 7 0) 


4 5. 1 % 

( 0 . 5 0) 


H L 6 0 (WT<£^ 


1 1 6 % 

(1) * 


1 1 5 % 
(1) 


9 0. 3 % 
(1) 


* : HL 6 0-ecDRNAT#^^Sr 1 t L^fc t ^ <^^i^^^i^^^ 



t^^l^^, j;^ s i RNAl~3ti#>^FLT3 mRN Alg^^:*^^«=Sr^ 
«^L-CiiMffllM^'2.-i:3&-'^$tt/io t/c. s i RN A 3 t± I T Dgg^<0*4SlwP#5& < 

! I c 5 0 (5 o%fiijLits) 1 0 nu<Dms.-^^^m^^ /omm<omm^mm-r ^ ^ t 
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[0 0 4 31 

JJJ.TO^^DN A=^ ^mm^m^htzo ? a mH 1 K 1 o o p 

RNA PolIII Termiiiater-9-^h>HidIII"i?-'f > =Sr*-r* 
J: -9 s i RN A*-fe';' > t VX^^^L^ -ffiffl LfcTo 

^BSfcL-C. _h|Bs i RNAtGC^«**|WIC(^;^i5^7>y;Vs iRNA*^^ 

FLT3/I TDlIiti-Wi-^-fe>'^l£^J^i2^J^^^^'J*'^2 11^. T>-f-t>;^|S 
--4 M^t VX. JilBs i RNAfcGC#*7&^'|WIl^(0;^^9>:/;Vs i RNA*-t-y 

2 4 IC^-To 
[0 0 4 6] 

s i RNAfl^^^iJ':5'-<^SI^fii^TOJ:^l'trofCo 

pSilencer 2.1 « i RN A E x p r e s s i o n V e c t o r K 
it (Human U6 Promotor>Hygromysi nMKffl • AmD i o 

rpin si RNA ^ Y ^i^l^fzo ^<D X d KT =■- > ^^f^fz s i Rli A 
^^yViTADHA L i g a s e =Srffl v^t p S i 1 e n c e r Y^ctor kL 
i ea t i on^-tfzo ;i<D X ^ izhxmm s i RN Al&m-^^' ^ -*ffiV>T;fc:M=' ^ 
tr^^b^r;^ (DH5 t/cliJMl 0 9) 3 YVX'im.. Amp i c 

1 1 1 i n^mhB^m±X^mL. ?^H^^^n/c:3n--=gr^«^U p S i 1 e n c 
e r^9>^5 V^mUVfzo ffiti^ ttTt ^ 5 ^''^^ a mH 1 J^^t^H i n d 

1 1 immmmmmzx^mn^^~y^^n^^-o ttz. w.mm<ommm-^ 2 5^ xxf 

2 6lBmo->--^>->>^^^7'f •^-'Irffiv^-CiS^U hairpin si RNA<^-< 
l^mKx\ 1ihFLT3 mRNA=Sr^-r^RNA^^^J*'5>vM±RNA^#^ 

^s!B.mB.^<ommMtLxm^^&^ti)^x^^o 

1 0 0 4 8 1 

SEQ ID NO. 1: A partial cDNA sequence of ATP-binding site. _ 
SEQ ID NO. 2: Chimeric oligonucleotide SEQl-S to construct the siKNA. nucleo 
tide 3. 6. 11, 16, and 19 are ribonucleotides- other nucleotides are deoxyribonu 

^^SEq'iD NO. 3: Chimeric oligonucleotide SEQl-AS to construct the siRNA. "nude 
otide 7. 10. 13. and 16 are ribonucleotides- other nucleotides are deoxyribonucl 
eotide. " 
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SEQ ID NO. 4: A partial cDNA sequence of TK domain. 

SEQ ID NO. 5: Chimeric oligonucleotide SEQ2-S to construct the siRNA. "nucleo 
tide 7, 9, 13. and 19 are ribonucleotides- other nucleotides are deoxyribonucleo 
tide. " 

SEQ ID NO. 6: Chimeric oligonucleotide SEQ2-AS to construct the siKNA. "nucle 
otide 4, 8, 9, 15, and 18 are ribonucleotides- other nucleotides are deoxyribonu 
cleotide. " 

SEQ ID NO. 7: A partial cDNA sequence of FLTS/IID domain. 
SEQ ID NO. 8: Chimeric oligonucleotide SEQ3-S to construct the siRNA. "nucleo 
tide 1, 3, 7, 9, 12, 14, and 19 are ribonucleotides- other nucleotides are deoxy 

ribonucleotide." „ 

SEQ ID NO. 9: Chimeric oligonucleotide SEQ3-AS to construct the siRNA. nucle 
otide 2, 3, 4, 9, 12, 14, 15. and 18 are ribonucleotides- other nucleotides are 

deoxyribonucleotide. " 
SEQ ID NO. 10: A partial cDNA sequence of bcr/abl chimera domain. 
SEQ ID NO. 11: Chimeric oligonucleotide to construct the siRNA. "nucleotide 7 
8, 18, and 19 are ribonucleotides- other nucleotides are deoxyribonucleotide." 
SEQ li) NO. 12: Chimeric oligonucleotide to construct the siRNA. "nucleotide 7 
8, 9. 10. 15. and 17 are ribonucleotides- other nucleotides are deoxyribonucle 

otide." 

SEQ ID NO. 13: PCR primer FLTllF to amplify a gene encoding FLT3. 
SEQ ID NO. 14: PCR primer FLT12R to amplify a gene encoding FLT3. 
SEQ ID NO. 15: PCR primer Gl to amplify a gene encoding GAPDH. 
SEQ ID NO. 16: PCR primer G2 to amplify a gene encoding GAPDH. 
SEQ ID NO. 17: Expression cassette FLT3SI1F to expression siRNA for ATP-bindi 
■ ng domain, "nucleotide 1 to 5 is BamHI restriction site- nucleotide 26 to 34 is 
loop site- nucleotide 54 to 59 is RNA polymerase III terminator site" 

SEQ ID NO. 18: Expression cassette FLT3SI1R to expression siRNA for ATP-bindi 
ng domain, "nucleotide 22 to 30 is loop site- nucleotide 50 to 55 is RNA polymer 
ase III terminator site- nucleotide 60 to 64 is Hindlll restriction site" 

SEQ ID NO. 19: Expression cassette FLT3C0N1F to expression control sequence, 
"nucleotide 1 to 5 is BamHI restriction site- nucleotide 26 to 34 is loop site- 
nucleotide 54 to 59 is RNA polymerase III terminator site" 

SEQ ID NO. 20: Expression cassette FLT3C0N1R to expression control sequence, 
"nucleotide 22 to 30 is loop site- nucleotide 50 to 55 is RNA polymerase III ter 
minator site- nucleotide 60 to 64 is Hindlll restriction site" 

SEQ ID NO. 21: Expression cassette FLT3SI3F to expression siRNA for FLT3/ITD 
domain, "nucleotide 1 to 5 is BamHI restriction site- nucleotide 26 to 34 is loo 
p site- nucleotide 54 to 59 is RNA polymerase III terminator site" 

SEQ ID NO. 22: Expression cassette FLT3SI3R to expression siRNA for FLT3/ITD 
domain, "nucleotide 22 to 30 is loop site- nucleotide 50 to 55 is RNA polymerase 
III terminator site- nucleotide 60 to 64 is Hindlll restriction site" 
SEQ ID NO. 23: Expression cassette FLT3C0N3F to expression control sequence, 
"nucleotide 1 to 5 is BamHI restriction site- nucleotide 26 to 34 is loop site- 
nucleotide 54 to 59 is RNA polymerase III terminator site" 

SEQ ID NO. 24: Expression cassette FLT3C0N3R to expression control sequence, 
"nucleotide 22 to 30 is loop site- nucleotide 50 to 55 is RNA polymerase III ter 
minator site- nucleotide 60 to 64 is Hindlll restriction site" 
SEQ ID NO. 25: 5' sequencing primer. 
SEQ ID NO. 26: 3' sequencing primer. 
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SEQ ID NO. 27: ATP binding domain. 
SEQ ID NO. 28: Tyrosine kinase domain. 
SEQ ID NO. 29: Juxtamembrane domain. 
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SEQUENCE LISTING 

<nO> TAKARA BIO INC. 

<120> RNA interference agent for human FLT3 mRNA 
<130> T-1856 
<160> 29 

<170> PatentIn version 3. 1 

<210> 1 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A partial cDNA sequence of ATP-binding site. 

<400> 1 

aaggtactag gatcaggtgc t 



<210> 2 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric oligonucleotide SEQl-S to construct the siRNA. "nucleoti 
de 3, 6, 11, 16, and 19 are ribonucleotides- other nucleotides ar 
e deoxyribonucleotide." 

<400> 2 

gguacua^a ucaggugcut t 21 



<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric oligonucleotide SEQl-AS to construct the siRNA. "nucleot 
ide 7, 10, 13, and 16 are ribonucleotides- other nucleotides are 
deoxyribonucleotide. " 



<400> 3 

tliiE# 2004-3104673 
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agcaccugau ccuaguacct t 21 



<210> 4 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A partial cDNA sequence of TK domain. 

<400> 4 

aacaggagtc tcaatccagg t 



<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric oligonucleotide SEQ2-S to construct the siRNA. "nucleoti 
de 7, 9, 13, and 19 are ribonucleotides- other nucleotides are de 
oxyribonucleotide. " 

<400> 5 

caggagucuc aauccaggut t 21 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric oligonucleotide SEQ2-AS to construct the siRNA. "nucleot 
ide 4, 8, 9, 15, and 18 are ribonucleotides- other nucleotides ar 
e deoxy r ibonuc 1 eot i de. " 

<400> 6 

accuggauug agacuccugt t 21 



<210> 7 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A partial cDNA sequence of FLT3/ITD domain. 
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<400> 7 

aatatgaata tgatctcaaa t 



<210> 8 
<211> 21 
<212> DM 

<213> Artificial Sequence 

<220> . « , . 

<223> Chimeric oligonucleotide SEQ3-S to construct the siRNA. nucleoti 

de 1, 3, 7, 9, 12, 14, and 19 are ribonucleotides- other nucleoti 

des are deoxyribonucleotide. " 

<400> 8 

uaugaauaug aucucaaaut t 



<210> 9 
<211> 21 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Chimeric oligonucleotide SEQ3-AS to construct the siRM. "nucleot 
ide 2, 3, 4, 9, 12, 14, 15, and 18 are ribonucleotides- other nuc 
leotides are deoxyribonucleotide." 

<400> 9 

auuugagauc auauucauat t 



<210> 10 

<211> 21 

<212> DM 

<213> Artificial Sequence 
<220> 

<223> A partial cDM sequence of bcr/abl chimera domain. 

<400> 10 

aagcagagtt caaaagcccu u 



<210> 11 

<211> 21 

<212> DM 

<213> Artificial Sequence 
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<220> 

<223> Chimeric oligonucleotide to construct the siRNA. "nucleotide 7, 8 
, 18, and 19 are ribonucleotides- other nucleotides are deoxyribo 
nucleotide. " 

<400> 11 

gcagaguuca aaagcccuut t 21 



<210> 12 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric oligonucleotide to construct the siRNA. "nucleotide 7, 8 
, 9, 10, 15, and 17 are ribonucleotides- other nucleotides are de 
oxyribonucleotide. " 

<400> 12 

aagggcuuuu gaacucugct t 21 



<210> 13 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer FLTllF to amplify a gene encoding FLT3. 

<400> 13 

gcaatttagg tatgaaagcc age 23 



<210> 14 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer FLT12R to amplify a gene encoding FLT3. 

<400> 14 

ctttcagcat tttgacggca acc 23 



<210> 15 
<211> 22 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> PGR primer Gl to amplify a gene encoding GAPDH. 
<400> 15 

caacagcctc aagatcatca gc 



<210> 16 

<211> 21 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> PGR primer G2 to amplify a gene encoding GAPDH. 

<400> 16 

ttctagacgg caggtcaggt c 



<210> 17 

<211> 64 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



E3q)ression cassette FLT3SI1F to expression siRNA for ATP-binding 
domain, "nucleotide 1 to 5 is BamHI restriction site- nucleotide 
26 to 34 is loop site- nucleotide 54 to 59 is RNA polymerase III t 
erminator site" 



<400> 17 

gatcccggta ctaggatcag gtgctttcaa gagaagcacc tgatcctagt accttttttg 60 



gaaa 



64 



<210> 18 

<211> 64 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Expression cassette FLT3SI1R to expression siRNA for ATP-binding 
domain, "nucleotide 22 to 30 is loop site- nucleotide 50 to 55 is 
RNA polymerase III terminator site- nucleotide 60 to 64 is Hindll 
I restriction site" 



<400> 18 

aJiE#2 004-3104673 
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ggccatgatc ctagtccacg aaagttctct tcgtggacta ggatcatgga aaaaaccttt 60 

64 

tcga 



<210> 19 
<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Expression cassette FLT3C0N1F to expression control sequence, nu 
cleotide 1 to 5 is BamHI restriction site- nucleotide 26 to 34 is 
loop site- nucleotide 54 to 59 is RNA polymerase III terminator s 
i te" 

<400> 19 

gatcccggag tcgtagctgc agtatttcaa gagaatactg cagctacgac tccttttttg bU 



gaaa 



64 



<210> 20 
<211> 64 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Expression cassette FLT3C0N1R to expression control sequence, nu 
cleotide 22 to 30 is loop site- nucleotide 50 to 55 is RNA polyme 
rase III terminator site- nucleotide 60 to 64 is Hindlll restricti 
on site" 

<400> 20 

agcttttcca aaaaaggagt cgtagctgca gtattctctt gaaatactgc agctacgact bO 



ccgg 



64 



<210> 21 

<211> 64 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Expression cassette FLT3SI3F to expression siRNA for FLT3/ITD dom 
ain. "nucleotide 1 to 5 is BamHI restriction site- nucleotide 26 
to 34 is loop site- nucleotide 54 to 59 is RNA polymerase III term 
inator site" 
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<400> 21 

gatccctatg aatatgatct caaatttcaa gagaatttga gatcatattc atattttttg 60 



gaaa 



64 



<210> 22 
<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Expression cassette FLT3SI3R to expression siRNA for FLT3/ITD dom 
ain. "nucleotide 22 to 30 is loop site- nucleotide 50 to 55 is RN 
A polymerase III terminator site- nucleotide 60 to 64 is Hindlll r 
estriction site" 

<400> 22 

agcttttcca aaaaatatga atatgatctc aaattctctt gaaatttgag atcatattca 60 



tagg 



64 



<210> 23 
<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Expression cassette FLT3C0N3F to expression control sequence, nu 
cleotide 1 to 5 is BamHI restriction site- nucleotide 26 to 34 is 
loop site- nucleotide 54 to 59 is RNA polymerase III terminator s 
ite" 

<400> 23 

gatcccaata atttgcttca aagatttcaa gagaatcttt gaagcaaatt attttttttg 60 



<210> 24 
<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Expression cassette FLT3C0N3R to expression control sequence, "nu 
cleotide 22 to 30 is loop site- nucleotide 50 to 55 is RNA polyme 
rase III terminator site- nucleotide 60 to 64 is Hindlll restricti 
on site" 
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<400> 24 

agcttttcca aaaaaaataa tttgcttcaa agattctctt gaaatactgc agctacgact 60 



ccgg 



<210> 27 

<211> 144 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> ATP binding domain. 



64 



<210> 25 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' sequencing primer. 

<400> 25 

gtaatacgac tcactatagg g 21 



<210> 26 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 3' sequencing primer. 

<400> 26 

aggcgattaa gttgggta 1° 



<400> 27 

tgtcacaagt acaaaaagca atttaggtat gaaagccagc tacagatggt acaggtgacc 60 

ggctcctcag ataatgagta cttctacgtt gatttcagag aatatgaata tgatctcaaa 120 

tg^agtttc caagagaaaa ttta 1^ 



<210> 28 
<211> 471 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Tyrosine kinase domain. 



60 



<400> 28 ^ 4. . 

acgcaacagc ttatggaatt agcaaaacag gagtctcaat ccaggttgcc gtcaaaatgc 

tgaaagaaaa agcagacagc tctgaaagag aggcactcat gtcagaactc aagatgatga 

cccagctggg aagccacgag aatattgtga acctgctggg ggcgtgcaca ctgtcaggac 

caatttactt gatttttgaa tactgttgct atggtgatct tctcaactat ctaagaagta 

aaagagaaaa atttcacagg acttggacag agattttcaa ggaacacaat ttcagttttt 

accccacttt ccaatcacat ccaaattcca gcatgcctgg ttcaagagaa gttcagatac 

acccggactc ggatcaaatc tcagggcttc atgggaattc atttcactct gaagatgaaa 420 

ttgaatatga aaaccaaaaa aggctggaag aagaggagga cttgaatgtg c 471 



120 



180 



240 



300 



360 



<210> 29 

<211> 517 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Juxtamembrane domain. 

<400> 29 ... 
gagtttggga aggtactagg atcaggtgct tttggaaaag tgatgaacgc aacagcttat 

ggaattagca aaacaggagt ctcaatccag gttgccgtca aaatgctgaa agaaaaagca 

gacagctctg aaagagaggc actcatgtca gaactcaaga tgatgaccca gctgggaagc 

cacgagaata ttgtgaacct gctgggggcg tgcacactgt caggaccaat ttacttgatt 240 

tttgaatact gttgctatgg tgatcttctc aactatctaa gaagtaaaag agaaaaattt 300 

cacaggactt ggacagagat tttcaaggaa cacaatttca gtttttaccc cactttccaa 

tcacatccaa attccagcat gcctggttca agagaagttc agatacaccc ggactcggat 420 

caaatctcag ggcttcatgg gaattcattt cactctgaag atgaaattga atatgaaaac 480 



60 



120 



180 



360 



caaaaaaggc tggaagaaga ggaggacttg aatgtgc 



517 
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